Quadratic Equation/ A\ 
HINTS a SOLUTIONS 


TOPIC : QUADRATIC EQUATION 


EXERCISE # 1 


PART-1 
A-1. a&-—a-2=0,a-4=0,a-3a+2=0>5a=2,-1anda=+2anda=1,2>a=2 
Now = (x2 + xX + 1) a? — (x? + 3) a — (2x? + 4x — 2) = 0 will be an identity if x?+x+1=0&x?+3=0 
& 2x? + 4x — 2 = 0 which is not possible. 


2 
A2. (i) oP + B= (a+ BF - 208 =( =] -22)=— i oy B. = 


AS: ashe! andape = 
a a 


() a trprtaaspe 28. ~b | -b/a _ [2+2)- » (ate) 


a ap a c/a ac ac 
2 
and fast) (p02 1) =op+ T+2=24 a5 _ (atc) 
B ap a c ac 
1 


equation whose roots are a + and B + — is 
Q 


a+ p Pt = => aor’ + bla + ox +(a +o)? =0 
a 


b* 2ac 4a? +b* —2ac 
pie), OCR eee 


(i)  o@+2+82+2=(0+B-208 +4 = 


2 2 
_¢ , 2b 2ac) 4 


and (a? + 2) (B? + 2) = a?B? + 2(0? + B?) +4 
.. equation whose roots are a? + 2 & B? + 2 is 

a? x? + (2ac — b* — 4a?)x + 2b? + 4a? + c?-— 4ac = 0 
=> a? x*+ (2ac — b? — 4a’)x + 2b? + (2a—c)? = 0 


A-4. given o? = 5a — 3 and 8? = 58 —3 


— a & B are the roots of x?-5x +3 =0 
2 2 
a B _ a +B Z 25-6 19 g% By 
B a ap 3 3 B a 
equation have a B as its roots is 3x?- 19x +3=0 
Qa 
2 aa 
A-5. x + x + Ge =>p=-11,q=24 


then correct equation will be x?— 11x +24=0 
x?— 11x +24=0 


> (x — 8)(x -3) = 0 >x=3,8 
A-6. (i) E = 2x3 + 2x2-— 7x + 72 
Given, x = oe 
2 


> 2x -—3 =5i 

> 4x2 +9-—12x =-—25 

> 4x2 — 12x + 34 =0 

> 2x2 — 6x + 17 =0........ (i) 
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A-8.23. 


A-9.23. 


A-10. 


A-11. 


B-1. 


B-2. 


/\ 


E = (2x2-— 6x + 17) (x+4)+4=4 (using (i)) 


x+_ AN speci Nay UO a teats WY gy 
2 4 4 4 2 


(ii) 


2x3 + 2x? — 7X + 72 = 2X (xX? + X) — 7X + 72 = 2x (Z| —7X+ 72 = 7X-—7X + 72 = 72. 


(iii) 2=y = y2 + 2y-32=0 > y? + By —4y-32=0 

> y=4=2 2 24-8 > x=2. 
a 

ax? + bx +6 = 00 > ge peee => op =< 
B a a 

Let a3 x2 30%" 

eta’ x*+(abc)x+c =oh. 

re5=- S2.(-2) [£} = (a0) (a +B) =028 +082 v (i) 

a a a 
oY 
13-(2| = (aB)? = (a?B) (a8?) (ii) 


From (i) and (ii) we can say that y = o28 and = af? andy = of? and 6 = a8 


a+B=p,ap=q = (a-2)(B+2)=r = ap +20-28-4=r 
q+ 2(c - = 20-28 =r+4-q => 20 + 2B = 2p 
4a=r+4-q+2p = 48 = 2p — (r+ 4—-q) => 16a8 = 4p2 — (r+ 4—q)? 
16q + (r+ 4—q)? = 4p2. 


1 il n 
1_¢ c \nt > feces (c na 
Qa. = o= =O = — | — de 
a a a a a a 
1 1 n n n 1 1 n 
1- 1 
a n+1 . cn +¢on1. a M414 b=-O0>5aqm™m : emt 4 gn qn +b=-0 


(a’ 0) + (a on +b=0 Proved. 


ee) 8 A oa See 
a+] a+] —2+1 


2x2 + 6x +a=0 


: Its roots are a, B > a+Bp=-3&oaP= aoe 
Qa 
2 
es (a +B) = 2a8 5 a ora 
ap a 
2=*>0 => a € (-~, (3. 2 > 2a = 11 is least prime. 


Let 3rd root be y then aPy = —r But aB =—1 (given) > y =r 
substituting x = y =rin the given equation we get r?+ pr+q+1=0. 


< [> lO sell -as) 
3 2 op =— 
x* + px a r> la By B a Y op 


3 3 3 
= [a+2)[B+2)(r+2) = apy (1+) =-f — -- Ans. 
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B-3.% (i) Let roots be o, 20, 8 => 3a+B-=5>, 20? + 3a p=, 2u%p => =p= 2 - —3a 
20? + 3a A Gy meee 202 Bg IY Gyre = eioe (et 
12 8 4 8 4 8 
Coil wiafs BateaGeps gee oe! 
4 8 4 2 
oe sonia = — and ae ee 
4 42 8 2 
= 160i ara, 425 anda =-25 
2 12 
(ii) a, B, y be roots. 
O+V=2B 2 2 eeeeeee (1) : a+p+y=— saheduendt (2) 
-60 
Se obitarsticnt 3 
apy 18 (3) 
-3 
(1), (2) >B = os Put in (1), (3) 
20 
= at+y=-3 — ’ - oe 
20 
3+,/9-4-1- 
20 a \ 9 —-5 -4 
x2 — —3)x — =0 X= F] 
oe Sax — a 2 3° 3 
4 -3 -5 
roots are —, —,—. 
8° 2° 8 
B-4. of —6a2+10a—-—3=0. 
a 43 42 
Let x= 20+ 1 new root a= "= = a - 2X + 5(x-1)-3=0 


(x3 — 3x2 + 3x — 1) — 12 (x2- 2x + 1) + 40 (x- 1) - 24 =0 = x3— 15x2 + 67x -77 =0. 


ve 
B-5.23 2x8 + x°—7= 0B => a+B+y=- 1/2, > \aB=0, ay = 7/2 
y[e-2)-[S-F) 2 tet 2 aenet orn: 


= +(-3-8)+2[ u «| +i{ : 1)=-g{tete4) | — hom 5 (ac) -3--2 
B\ 2 a\ 2 Ve ae 2\oa B ¥ 2 \ apy 


B-6. Letroots be a, a ands 


atatp=- > > 20+ p= 10 eee (1) 
a+ of +0f =— = = at + 2aB =- = fosnaeaeen (2) 
and eB =— ; --5 setiatecse: (3) 
from equation (1) put B =—5-— 2a in (2), we get a? + 20 (— 5 — 2a) = 3 
> 120? + 40a — 23 =0 & a = 1/2, = 
(i) If a -5 then from (1), wegetB =—6 
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ji)  Ifa=- = then from (1), we get B -5 


Note: -. a= ' and B = — 6 also satisfy (3) but a = 2 and B 5 does not satisfy (3) 


required roots are i f ,—6 
2 2 


C-1. 2+i J3 and 2-i,8 are the roots of x+px+q=0 
> —p=4>p=-48&q=/7. 


C-2..  x?-2cx + ab =0 has roots real and unequal i.e. D, > 0 = 4c? -4ab>0 = c# -ab> 0 wa. (1) 
Now, x?-2(a+b) x + (a2 +b? + 2c?) =0 
> D, = 4(a + b)? -4 (a? + b? + 2c?) = -8 (c? - ab) 
by (1) D, < 0 roots will be imaginary. 


6s Devs kei- ess Keim ts ke 22 —— >k=342,2. 


C-4. D=0 => 4(b?—ac)? —4 (a?—bc) (c?=—ab)=0 => b(a? +b? + c= 3abc) =0 
=> Either b = 0 or a° + b? + c® = Sabe. 
1 1 1 


C-5.23, + + =0 .(1) 
a x-b x-c 


Xx 

> (x — b)(x — c) + (x — a) (kK -—c) + (x-a) (x—b) =0 

> 3x?-2(a+b+c)x+ab+bc+ac=0 _ ...(2) 

D=4(a+b+c)?—12(ab + bc + ac) = 4[a? + b? + c? — ab — be — ac]= 2[(a — b)? + (b —c)* + (c— a)?] 
D>0= roots are always real But if a=b=c 

Then a 
X-a X-b x-c X-a 

which has no real 'x' 

=> this equation cannot have roots ifa=b=c.a=b=c 

1 1 1 woe 

==> xX? +X —2r —pr-—ar)=0 
+p) * i +X (Pp +q — 2r) + (Pq — pr—qr) =O. 


a+(-a) =-(p+q-2r)=O0>p+q=a2r 


C-6. 


2 
&Product of roots = pq —r(p + q) =pq —r (p + q) =pq- P29 = -F(p° +q°) 
C-7.z~ (i) Roots are —2 + i8, —2—if, y (say) ; Sum of roots (-2 + i8) + (-2-i8)+y=0; y=4. 
Sum of products taken two at a time. 
4(-2 + iB) + 4(-2—-i8)+(4+2)=63 ; —16+4+f2=63 : B2 = 75 
B = +5,/3 . Roots are 4,-2+i5V3. 


=| 4. =I .; 
ii Call roots as a, — +i6, —-—i 
(ii) Oe B 5 B 


ogee = Poe (1) 
7 [ss p}+a (Sip) +7 opts vaxebi (2) 
. [f+ }-3 sacds (3) 
Q)> 7 +B=S +0 
(2 ) =| . = 
Put in (3) a|—t+a|= — ; a (2a +3) =-1. > a=-1,—. 
2 2 2 
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Put in (1) b =3 or 4 
C-8. Given one root is —1 + i 
2™ root will be —1 — i 
x? + 2x + 2 will be one factor of x* + 4x3 + 5x? + 2x —-2 =O and x? + 2x —1 will be another factor 
The roots of given equation are —1 + V2 and-1 +i. 


14 
3 


C-9.xa y = (2x — 1)(6x? + x — 1) = (2x -1)(2x + 1)(3x — 1). Hence roots are x = — 


rmO| + 


2 


(iii) 


D-2. (i) y =—X? + 2X + 3 = — (x? — 2x — 3) = — (x —3) (x + 1) 
Here a<O and D > 0 = Range is (—~, 4] 
(ii) f(x) =x? -2x+3 V xe[0, 3] 


(1, 4) 


Gre) (3, 0) 


ye[2, 6]V xe[0, 3]Ans. 


Aliter 

f(x) = x?- 2x + 3 =(x-—1)? +2 
Since0<x<3>5-1<x-1<2 50<(x-1)?<4 
=>2<(x-1)?+2<6>2< f(x) <6 

. Range of f(x) is [2, 6]. 


(iii) y =x?-—4x+6; x e (0, 1] 
Here a>0 and D<0O 
f(0) = 6 > f(1) = 3 sClearly for x € (0, 1] > y € [8, 6) 


Reg. & at Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005 


IN Resonsence”® 


Educating for better tomorrow : : — ADVLCD- 5 


Toll Free : 1800 258 5555 ic CIN : U80302RJ2007PLC024029 


Quadratic Equation/ A\ 


y 


(0, 6) 


D-3. = (i) (y—-—1)x?-x+y-1=0 
fa xeR 
D>0 


=> 1-Ay—1)220= (1 + 2y—2) (1 -2y +2)20 = (2y-1) (2y-3) <0 4< y< 


ro 
No | Go 


(ii) y(x2 — 2x — 9) = x?-2x +9 = (y—1) x?-2(y-1) x-(y + 1)9=0 
If y= 1 => —-(2) 9 = O contradiction. 


yet D>0 >  (by+4)(y-1)20 
_4 fo 4 


D-4. Wecan see for x? — 8x + 17 
D=64- ee 
S — 8x +17 is always +ve = If f(x) <0 
a Ne a iG eNOS k<O ...... (1) 
& 4(k + 1)? -4 k(9k + 4) <0 => k? +1 + 2k — 9k? —- 4k < 0 > -8k?-2k +1 <0 
8k? + 2k-1>0=> 8k? + 4k-2k—1>0 = 4k(2k + 1) -1(2k + 1) > 0 
+ 


+ = 
— $$ —_ —<—<—_§|_ —_ qx“ 
(2k + 1)(4k- 1) >0 Th) i. (2) 


combining (1) & (2) we get ke & 5] (1) (2) Ke & -3| 


D-5. (i) x24 (a—b)x+(1—a—b) =0 
‘J D>0 
ees x (ee 
= a? + b?- 2ab-—4+4+4a+4b>0 

b? + 2b (2— a) + (a2+4a—4)>0 

4(2—a)2—4x 1 x (a2+4a—4) <0 
4+a2-4a-a2-4a+4<0 
> 8a-—8>0 > a> 


(ii) (a—b)?-4-1-(1-a-—b)<0 
= b? + (4- 2a)b + (a2 + 4a-4)<0,VbeR 
as cofficient of b? = 1, positive it in not possible. 
aed. 


E-1. For both roots to exceed 3 
(i) D>0 => 36a?-—8+ 8a-36a?>0>a>1 


3 xx 


(ii) {(3) >0>9-18a+2-2a+9a2>0=> 9a2?-20a+ 11 >O>ache, tut 2 


(iii) Bogekogss Sant s iAiaAtiesas 
2a 9 
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E-2. Here for one root to exceed 2 and other to be smaller than 2, f(2) < 0 


x 


> 4—-2k-24+k?+k—-8<0 
> k?-k—-6<0 
> —2<k<3. 


E-3. Here coefficient of x? is always positive 


(0) <0 
(a2 + 4) (a—2) (a+ 2) <0 
a « (-2, 2) 


E-4.r3 (i) D>0 
4a? — 4(a2- 1) >0 
4>0 VxeR 
(ii) f(2) f(4) <0 
(4-4a+a?-1) (16-8a+a?-1) <0 
(a—3)2 (a—1) (a—5) <0 


€ (1, 5) — {3} 
2 
y © Bo4 
E-5.x x?+2(k-3)x+9=0 Lh. (i) 
Roots a, 8 of equation (i) are distinct & lies between —6 and 1 
D>0 = 4(K — 3)?- 36 >0 => k(k — 6) > 0 
=> ke(-0,0)U (6,0) ee (ii) 
(1)>051+2(k—-3)+9>0 
> 2k+4>0 
=> Kiet 2c ca (iii) 
f(-6) > 0 > 36-12 (k—3)+9>0 
> 4k-27<0 => ke [-« 2) soe (iv) 
-6 1 X 
Hoo 2 a abe eas 
2a 2 
=>-1<k-3<6 S2<K<9 oa. (v) 
(ii) A (iii) A (iv) A (Vv) > Ke[6 2): 


F-1.%3 If a is one of the root of a,x? + b,x +c, = 0. Then Z will be a root of ax? + bx + c = 0 
a 


=>co?+bat+a=0 &a,o? + b,a +c, = 0 have one common root. 
*. applying the condition for one common root we get (aa, —cc,)’ = (bc, — ab,) (b,c — a,b) 
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F-2. 


F-3. 


F-4. 


F-5.23 


F-6.273, 


/\ 


Given equation are 

Y—11x4+a=0 oe (i) 

X-14x4+2a=0 oe (ii) 

Multiplying equation (i) by 2 and then subtracting, we get x? - 8x =0 > x =0, 8 
If x=0, a=0 

lf x=8, a=24 


ax? + bx +c = 0 => bx? + cx +a =0 have a common root, say a 
GG .. 2-1 


aa? +ba+c=0> ba? +ca+a=0> ; ; 
ab-c bc-a ac—b 


2 
s ab=c be-a* _{ab-c*) {bc-a? 
at = , a= = => (ab —c?) (ac — b?) = (be — a?)? 
ac —b® ac-b* |ac-—b*} |ac—b? 
313.73 
=> a? +b? 4.0% = 3abc [a0] cs, BEE ESS Ans. 
abc 

Aliter : 


By observation, x = 1.is the common root 
. a+b+c=0 ~ a&+b?+c%=3abce or =3. 


Let ais the common root hence a? + pa +q=0>07+qa +p=0 
2 
a a 1 


p°--q* g-p q-p 


-(p+q), oa=1 > -(p+q)=1 >p+q+i =0 


Let other roots be B and6 then a+fB =-p, of =q>a+6=-Qq, 06 =p 
pag Pao c=] pm 1-paa, Pp 
—5=q-), = = = > = a Q=()=>/= 
B q-p 5p 5 p 5 p p=>p=q 
Equation having £, 6 as roots 
—(B+6)x+BPd5=0 => x*-(p+q)x+pq=0 = xX +xX+pq =0[.-p+q=-1] 


f(x)=2x° + 9x’ -24x + 15 
th 


> xX 


f(x)=—-3x" + 4x° + 12x? -2 


f(x) = x° - 3x? +2 

f(x) = 3x? — 6x = 3x (x — 2) =0 
f(0) = 

f(2) = a 
(i) ke[-2,2] 

(ii) ke(—00,—2) (2, 00) 
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PART - Il 
A-1. X= 1 is root. Let other root = a 
a-b a-b 
‘. Product of the roots = (1) (a) = —— > roots are 1, —— 
b-c b-c 
A-2. at+fp=-p > ap = q > y+5=-p => yo=-r 
(a-y) (a—58) = o?-a (y+ 5) + yo = 07+ pa—r=a(a+p)—-r=—oP-r=-q-r=—(q+r) 
A-3. (a-—f)=4 => (a-f)?=16 > (a + B)?-— 408 = 16 
> 9-408 =16 = ae > equation is x*— 3x -2 =0 
a 
A-4, 3x2 + px +3 = 00 -- atat=—F (i) 
a3 = 1, > a= 1, 0, o2 ts ax 
= @ OFA = 02 put is (i) - p=3 
A5. S,: —bx+c= aK, 
J la—p|=1 = (a — 8)? = 1 = b?- 4c =1. 
S,: y a+fP=1andafp=3 
‘J a4 + B4 = (a? + B?)? — 20? B?=[(o + B)* — 2aP]? — 2(aB)* = (1 — 6)? - 2(9) = 25-18 =7 
S,: J La=7> Yop=16>afy=12 


La? = (2 a)? - 2 (La B) = 49-32 
o? + B2+y2= 17 


B-1. Let the roots be a, 6, -B then a+B-B=p 


> a=p ..(1) and ofp — of —B2=q = p2=—q ..(2) 
also —- aB?= r >pqe=r [using (1)]. 
ae 
B-2.3. x°-x—-1=0 ——8 thenoS-a-1=0 9 wae (1) 
aS 
lva 
14 4 a (re [Pies 
Let Tt ys o. = ¥— from equation (1) y y 1=0 y°+7y?-y+1 =0 I-B 
1-a y+1 y+1 y+1 \ tex 
I-y 
then SL —7 Ans. 
1-a 1-p 1-y 
B-3.2 Clearly (x — a) (x —b) (x —c) =-(x — a) (x —f) (x-y) 
‘. ifa, B, y are the roots of given equation 
then (x — a) (x — B) (x — y) + d = O will have roots a, b, c. 
a +h 4,7" 3 aBy 3b 


B-4.. a+fP+y=0 > = = 
~ Prt a? +B? +y? —-QaB+Byt+ya) 2a 


B-5_.z Let roots are a, —a, B, y then B + y = 2 and -c? (B + y) =-8 
> o=4 > +2 
> 24 — 2(23) + a(2)? + 8(2) + b=0 
> 4a+b=-16 
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C-1. 


C-2. 


C-3.23, 


C-4. 


C-5.23, 


C-6. 


D-1. 


D-6. 


/\ 


a+p=V8 
43 +2+B = V3 >B=-2 


D, =b?-4.2.c>0=>b?-8c>0 
D, = (b — 4c)? 4.2c. (2c —b + 1) = b? + 16c? — 8bc — 16c? + Bbc — 8c = b?- 8B > 0 


at+a?=—l,o3 =m 

a® + 03 + 30? (a + a?) =— #8 

=> m2+m+3m (-/) + @8=0 => m2? +m (1-32) + #@=0 

> (1-32)? — 403 > 0 {because m < R} 

=> 403-902 +60-1<0 = (¢-1)2 (40-1) <0 => tel, 2] U1} 
D = b? — 4ac = 20d? = VD = 2,/5dSo roots are irrational. 


D = b? - 4ac = b? — 4a (-4a -2b) = b? + 16a? + 8ab 
Since ab > 0 > D > 0. So equation has real roots. 


For integral roots, D of equation should be perfect sq. 
D = 4(1+n) 
By observation, for n — N, D should be perfect sq. of even integer. 
So D = 4(1+n) = 62, 82, 107,127,142, 162, 187, 202. No. of values of n = 8. 


a 
2 = 
x +bx+C=0 . 


: a+P=—b 

=> ap =C 

: Sum is +ve and product is — ve. 
a<0<6<|al 


a>0&c<Ois satisfied by (B) only [-.. (0) = 0 & a> 0] Further in (B) 


ae >0 > b<0 [. a>O]. 
2a 
For y = ax? + bx +c to have the sign always same of 'a' b? — 4ac < 0 => 4ac > b? 
Here forD <0, entire graph will be above x-axis ("a> 0) 
> (k-1)?-36<0=> (k—7) (k+5) <0 > -5<k<7 


Let f(x) = ax?-bx + 1. GivenD <0 &f(0)=1>0 


4 


a a 
possible graph is as shown 
i.e. f(x) >O0 x e Rorf(-1)>0 >f(-1)=a+b+1>0 


~+ax+b=0 => a+b =-a => 2a+b=Oand ab=b 
ab-—b=0 > b(a—1)=0 = Either b = 0 ora=1 
But b+#0 (given) 
: a=1 
b=-2 
f(x) = x? +x-2 
1 


Least value occurs at x = — S 


Least value = care 20 
4 2 


ENS Ko) 


® Reg. & tr Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005 
Resonsnce 


Educating for better tomorrow : : — ADVLCD- 10 


Toll Free : 1800 258 5555 rc CIN : U80302RJ2007PLC024029 


Quadratic Equation 


D-7. 


D-8. 


E-1. 


E-2. 


E-3.23 


/\ 


y =-2x? - 6x +9 
-b 6 3 


= -~=-1.5 &D =36-4(-2) (9) = 36 + 72 = 108 
2a 2-2) 2 


D 108 _ , 108 
4a 4(-2) 8 
=> ye(-0,13.5] 


= 13.5 


min. f(x) > max. g(x) 
= —b? + 2c? > b? + c? 
=> c? > 2b? 


= le] > |b] 2 


(x — a) (x —b) — 1 = 0. Let f(x) = (x — a) (k-b) -—1=> f(a) =-1 => f(b) =-1 
the graph will be mouth opening upwards. 


a 7e 
(D) will be correct 
— 2px + (8p — 15) = 0 
f(1) <0 and f(2) <0 
> f(1)=1-2p+8p-15<0 


>p</7/ 
and f(2) =4—4p+8p-15<0 
=>4p-11<0 ap<t 


Hence pe(-<«, 7/3) Ans. 


O 7/3 11/4 
4x? -16x +2 = 0 
f(1) > 0 and f(2) <0 and f(3) > 0 
nn 
O 12 16 
f(1) =4-16+2>0 => 12 ...(i) 
(2) =16-324+2<0 => r<16 ...(ii) 
(3) =36-48+2>0 => i412 ...(iii) 


by (i) A (ii) A (iii) 
12 <1<16.S0A = 13, 14, 15 has 3 integral solutions. 
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Quadratic Equation/ A\ 


E-4.3 D>0 
(k-1)? — 4k? > 0 => (k + 1) (8k -—1) <0 


a 113 


Case- | Exactly one in (1, 2) 

f(1) £(2) < O = (1— k4+1+1) (4-2k+2+k?)<0 
= (3 —k) (k?- 2k + 6) < 0 
>3-k<0S>k>3 

if one roots is — 1 thenk=3 
-1xk=9>k=-9>5>k#3 


aH 


if one root is 2 then k?— 2k + 6 = 0 not possible 
>kedo 

Case-ll If both roots lie in (1, 2) 

f(1) > 0 & f(2) >0 
38-k>0>k<38&k?-2k+6>0 skeo 


F-1.  x2(6k + 2) +m + (3k -1) =0 => x?(12k +4) +px+6k-2=0 
6k+2 46 3k-1 
12k+4 p 2(3k—1) 


For both roots common, 


rq 
p 2 
=> 2r—p=0 Ans. 
F-2. 3x2- 17x +10=0 = x= = or 5 
lf x = 5 is comman = rA=0 
If M2 ccm > va sine 2 
3 i) 9 


F-3.x% D, = 4a’b? — 8a’b? = — 4a’b? < 0 img. root ; D, = 4p’q? — 4p’q? = 0 equal, real roots 
So no common roots. 


F-4. 


F-5.273 
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Quadratic Equation 


3. 


/\ 


PART - Ill 
a 
A 2- 8x+k=0 e -—a)?= 2-4 
(A) 8KHk=0 (B — a)¢ = (a. + Bt dap 
=> 16 = 64 - 4k > 4k =48 => k= 12 
(B) X¥+2x-4=0 => aa ~4=0has roots, 1 > — 4x? +2x+1=0 
x OM a B 
4x2-2x-1-0 5-1 x-1-05 qtr= Ne eee ae 
2 4 2 4 4 qtr 


(C) a+B=0, ap= = = a? + B? = (a +B) (a2— af + 2 = 


(D) x? kx + 36 = 0 > a+B =k, af = 36 = 36 = (1)(36) = (2)(18) = (8)(12) = (4)(9) = (6)(6) 
or 36 = (-1)(-36) = (-2)(-18) = (-3)(-12) = (-4)(-9) = (-6) (-6) i.e. 10 values of k are possible. 


f(x) = ax? + bx +c (a #0) a+b=-hb/a 
D = b? —- 4ac ab =c/a 
y 
(P) from graph 
x 
—b ; Cc 
OO aaa = b<0O ; a>0 act => c>0 
y 
(q) D>0 
x 
a<0 abc < 0 
(0) > 0 = M65 = & ee 0 =>b>0 
D 2a 
yi 
(r) D<0 
x 
(0) > 0 => C>0 abc<0 
>  as0 abe 0 oye = b <0(A, D) 
D 2a 
(s) = D<0 
a<0 
f(0)<0 > C<0 =F<0 a b<0 
a 
abe <0 > 2 50 (A, D) 
(A) q,s,t (B)p,t (C)r(D)q,s 
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Quadratic Equation/ A\ 


Exercise # 2 
PART - 1 


a 


2 = 
1. a>0,b>QOandc>0 = ax ee eas 


a+f=—b/a=—ve, af = S =+Vve 
a 


—ve real part 


a 
2. x? + 2ax +b =0< => 0<|a—-p|<2m => 0< (a+pe—4 af <2m 


0 < 4a? —- 4b < 4m? > a?—m?<b<a? > b € [a2 — m?, a?) 
3. Sum of roots < 1 
Es M-5X45<1 > (A-— 1) (A-4) <0 = 1<1<4 ...(1) 
> Product of roots < 1 
> 217-31 -5<0 > (20 —5) (A +1) <0 > <i<? ...(2) 
5 
(1) & (2) = Desa 
4. Dis. of x?+ px + 3q is p?—12q=D, 
Dis. of —xX?+1%x+q is ?+4q =D, 


Dis. of —KESxX=2qQ55IS§s*=sq =D) 

Case 1: Ifq<0, then D,>0, D,>0andD, may or may not be positive 

Case 2: Ifq>0, then D,>0andD,, D, may or may not be positive 

Case 3: Ifq=0, then D,>0,D,>0andD,=2= 0 

from Case 1, Case 2 and Case 3 we can Say that the given equation has atleast two real roots. 


5.2. We, knowthata+b>c,b+c>aandc+a>b => c—a<b,a-—b<c,b-c<a 
squaring on both sides and adding (c — a)* + (a—b)? + (b —c)? < a? + b? + Cc? 
a? + b? + c? — 2(ab + bc + ca) < 0 = (a+b +c)? —4(ab + bc + ca) < 0 
(a+b+c)2 ( 
ab+bc+ca a 
Now _ roots of equation x? + 2(a+ b +c) x + 3A (ab + bc + ca) = 0 are real, then D>0 
(a+b+c)* 
> 4(a+b+c)?-4. 3A (ab+bc+ca)>0 => ———_— >3nr 
ab+bc+ca 
2 
So 3A < Aan O™ 24 => ie 
ab+bc+ca 3 
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6. 


10. 


Hw 


12. 


/\ 


Let biqhadratic is ax* + bx? + cx? + dx +e =0 

=> a+b+c+d+e=0asa,b,c,d,e «€ {-9, —5, 3, 4, 7} 

Hence x = 1 is a root. So real root will be atleast two. 

ax* + bx3 + cx?+dx+e=0> a+b+c+d+e=0a,b,c,d,e€ {-9,—5, 3, 4, 7} 


¥+px+q=0 => D,=p?-4q ase (1) 
Y+x+S=0 => Do=P-48 oa (2) 
D,+D,=p’?+r-—4(q+s) [spr = 2(q+s)]=(p—r)?>0 


Since D, + D, is +ve, so atleast 
one of the equation has real roots. 


m™* = — 2x? + 6x —9 => D = 36 — 4(-2) (-9) = 836-72 <0&a<0 

So quadratic expression — 2x? + 6x — 9 is always negative whereas x” is always +ve 
‘, Equation will not hold for any x. 

“XE SO n* =— 2x? + 6x — 9 has no solution. 


(A+ 2) (X= 1)x24(A42)K-1<0 VxeRS (A+2)(A-1)<0 
> eed (1) (a<0) 

and (A +2)2+4(A+2)(A-1)<0 (D<0) 

=> (HON Oe AN ae Ol) + 205A — 2ye0 


> —2<h< - ...(2) 


(1) & (2) >% <(-2 2| Also 2}=-—2 >0<1 whichis true 


.. Required intervalis 2 € -2 =| 


C, :b?- 4ac 20; C,: a, —b, c are of same sign ax? + bx + c = 0 has real roots then D = 0 i.e. C, must 
be satisfied 


(i) Let marble othen 29 
2a 


(ii) Let REECE 0 thegeen 
2a 


Hence, for roots to be + ve, C, must be satisfied. Thus both C,, C, are satisfied 


2 

Let y = ar xeRandyeR =) (y — 1), x? + (y + 1)x + 2yc—c=0 
X7+X+2C 

3 xeR > D=0 => (y+ 1)? —4c(y—1) (2y-1) = 0 

> y? + 1+ 2y —4c [2y?-— 3y + 1] 20 = (1 —8c)y? + (2+ 12c) y+1-—4c > O....... (1) 


Now for all y € R (1) will be true if 1 -80>0>0<2 and D<0 


> 4 (1 + 6c)?— 4 (1 — 8c) (1 —4c) < 0 = 1+ 36c? + 12c — 1 -—32c?+ 12c <0 
> 4c?+24c<0 = -6<c<0 
But c = -6 and c = 0 will not satisfy given condition 


€ (-6, 0) 
(2—x) (x+1)=p > xX?—-X+(p—2) =0 .-(1) 
(1) has both roots distinct & positive 
. (i) D>0 (ii) f(0) > 0 (iii) =o >0 
2a 
(i) D>0 >p< = (ii) f(0)>O >p>2 (iti) an = Z > 0 (always true) 
4 2a 2 
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Quadratic Equation 


Mowat) >pe(2 


ENGR <o) 
Tf 


0 Xx 
13. (a—1) (x?+x+4+1)2—(a¢1) (x?+x24 1) =0 


X44 xX? 4 1 = (xX?+xX41) (X?-x41 
(1) becomes 


Here two roots are imaginary and for other two roots to be real D > 0 
ae (-0, —2) U(2, 00) 


=> (x2 + xX + 1) [(x?4+x +41) (a-—1) -—(a+ 1) (x? 

> (x2 +x +1) (x?-ax+1)=0 

=> a?—-4>0 — 
Oo 

14.%, x? 4+ 5x? + px+q=0-—8 > 
px + q = 
ol 

X04 7x24 px+r= 0O—f = 


SS 
Subtracting (2) from (1) 


Xp 


-x«1)=0 


a+B+X,=—-5,aB+PBX,+ax,=p 


a+B+x,=—7,af + Bx, + ax,=p 


a B+BX.+aX. =p 


(1) 
#32) 


—f) =0 [x, +x] 


(a+b+c)? =a?+b?+c?+2 (ab+bc+ca)>0 


aBp+BX,+axX,=p => => 
: O& (X1—Xz)+B (X;—-Xp)=0 
a+B=0 => X,=-5> %=-W 
1B a?+b?+c?=1 > 
> 1 +2 (ab+bc+ca)>=0 = (ab + bc + ca) > -— 


a? +b?+c?-(ab+bc+ca)>0 = 


From (1) and (2) we can say that 


(ab + bc + ca) <1 


(ab + bc + ca) <|-3.4| 


PART - Il 


diz (x? +3x+2) (x? +3x)= 120 


Let x?+3x=y >y?+2y—120=0 > 

> y=-12>%?+3x+12=0 = 
y=10 >x?+38x-10=0 = 

> X = {-5, 2} 

X = 2, — 5 are only two integer roots. 


a 1 
2. (5+2V6) +, = 10 
(5+2V6] 
> t+7=10 
=> 22404 140 
t= oe a5 aa6 


> none $= (5+2,/6) o 


> x2-3=1 or x?-3=-1 
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Quadratic Equation/ A\ 


3.3 


/\ 


a c 


2 = =— = a a = =— = 
xX +px+1=0 a+b=-—p,ab=1 : x? + qx + 1 oer c+d q, cd = 1 


a+b=-p, ab=1>5c¢C+d=-q,cd=1 

RHS = (a—c) (b —c) (a +d) (b +d) = (ab — ac — be + c?) (ab + ad + bd + d?) 

=(1-—ac-—bc +c?) (1 + ad + bd +d?) 

= 1+ ad + bd + d?- ac — a’cd — abcd — acd?— be — abcd — bcd — bcd? + c? + adc? + bdc? + c7d? 
=1+ad+bd+d?-ac—a?-—1-—ad-—bc-1-—b?-—bd+c?+ac+bc+1 [.. ab =cd = 1] 
= C? + d?- a?- b?= (c + d)?— 2cd— (a+ b)? + 2ab = q?- 2 —p? + 2 = q?- p? = LHS. Proved. 


Aliter: 
RHS = (ab — c(a + b) +c?) (ab + d(ab + d(a + b) + d*) = (c? + pc + 1) (1 — pd + d?) .(1) 
Since c & d are the roots of the equation x* + qx + 1=0 
. C+qc+1=05c?+1=-qce &d’?+qd+1=05>d?+1 =-<ad. 
‘. (i) Becomes = (pe — qc) (-pd — qd) = c(p — q) (—d) (p + q) = cd (p? — q?) 
= cd (q? — p*) = q?- p* = LHS. Proved. 


a, B are roots of Ax?- (A-1)x+5=0 


rA-1 5 
= — and =— 
a+ a ap A 


2 2 
oe ane => - i => (a +B)2 =6a8 
B a ap 
_ 4)2 
- (A-1)" _ 30 _ 1 — (1) 
r? r 
A, A,are roots of (1) A, +A, =32 and 1,A,=1 
M4 ho 
2 2 irae 
Aa, Ao _ Cathe)? -2airo 1 (827-2 yon _ | Ae | oy 
Ao Ay Aide 1 14 
2 
+20, = => Q=- é Also 2a? antes a 5 = : 
¢—m 3(¢—m) é—-m 9Q(¢-m) ¢&-m 
> 20 —9f + 9m =0 > feR > D=0 => 81 -— 72m = 0 =mse. 
ap=b;ys=b-2 => aBys = b(b — 2) = 24 
bx? + ax + 1 = 0 has roots Ae a ee ag 
a f a Bf b 
(b — 2)x? — ax + 1 =0 has root L : ieee 
y oO y 6 b-2 
11261 41 ~=-a a 5. +2a 5 +2a 5. 
—+4+—+-—4+—=—+——=-—; =—; =—;a=10. 
y B y 6&6 b b-2 6 b(b-2) 6 24 6 
a8 +b3+(-9)8=3-a-b(-9) = a+b-9=0 or a=b=-—9. Which is rejected. 
As a>b>-9 > a+b-9=0 > x= 1 isa root 
other root = —2. Fe Pa =4p-aa=4-a{2)-4+9=18 
a a a 
Lett?-2t+2=k > a? — 6ka —-2 = 0 > ao? —-2=6 ka 
Argo — 2agg = 010° — 2.0198 — 10 + 2.8% = 0198 (x2 — 2) — B% (B2 — 2) = 6K (029 — B®) 454 — 2Agg = OK.agg 
arog ~ 2299 = 6k =6(t?—2t +2) =6[(t—1)2+1] = min. value of 2100-7898 
Agg Agg 
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Quadratic Equation/ A\ 


oO 


—_— 
us = 0=-B = = =e 
9. x4 — Kx3 + Kx2 + Lx + M = SS iad > a =K, bs a B=K, >, @ Br= L 
apys = M > o? + B2+724+6%=(a+8h +y + 5)? -2)) a p 
K? — 2K = (K— 1)?- 1 > (a? + BF +7? +6°),.=—1 
2 xX 
10. y=——5 > X*y-2x+y=0 VxeER 
1 + xX 
D>0 4-4y?20 = y e [-1, 1] Nowf(y) =y?+y-2 
=> f(y) €}- 2, 0| > a= ,b=0=>b-4a=0-4 (2 )=9. ans. 


11.2 Leta, B, y be the roots of x? — Ax? + Bx-C = 0 nol 11} 

the roots of x* + Px? + Qx — 19 = 0 will be (a + 1), (B + 1), (y + 1) 

(a +1) (6 +1) (y+1)=19 = (oB +a+B +1) (y+1)=19 

> opy+ay+By+aB+a+B+y+1=19 = C+B+A=18 [using (1)]. 
12. oa + 2a = 12x => a = 4x = (a)(2a) = — f(x) — 64x 

| f(x) = — (82x? + 64x) = f(x) = — 32(x? + 2x) — f(x) = — 32((x + 1)? - 1) 

=> f(x) < 32. = Maximum value of f(x) is 32 f(x) 
13. Case-I : Both the roots are positive x? + 2 (K —1)x+(K+5)=0 

(i) D=0 > 4(K-1)?-4(K+5)>0> (K+ 1) (K—4)=0 

Xx 
0 
(case-1) 
(ii) f(0) > 0 > K+5>0 > K>-5 
(iii) = 220 => UALS) => K<1 
2a 2 
=5 -1 0 1 4 
K € (- 0, -1] .. (i) 
Case-Il : One root is +ve and other root is -ve f(0)<0 >k+5<0> K<-5.... (ii) 
0 
a B x 
(case-IT) 
Case-lIll : One root is zero and other is +ve f(0) = 0 & = >0 >Ke=-5 (iii) 
a 
0 7 x 
(case-ITT) 


Union of all the three cases ca Ke (-0,-1] =(-»,-b]=>b=1. Ans. 
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Quadratic Equation/ A\ 


14.3% case-1: Both roots are greater than 2. 


or one root is 2 & other is greater than 2 
D>0 => (a—3)?-4a>0 => a?-10a+9>0 (a-1) (a-9)>0 
ae (-0, 1] U [9, «) .. (i) 
—b a-b ‘i 
—>2> >2 > a>7_.. (ii) 
2a 
f2)>0 => 4-2(a-3)+a>0 
—-a+1020=> a<10 ... (iii) 
(i) A (ii) A (iii) gives 


a < [9, 10] ... (iv) 


Case-Il : One root is greater than 2 
f(2) < 0 = —a+10<0 
= a>10 > a € (10, «) wa (V) 
(iv) U(v) gives final answer as a ¢ [9, «) 
> Least value of 7a is 63. 
} >X 
2 
3 aol Seale 
15. = 3b-2 —b) = (3-2)? 
pe ae = — (8b~2a) (a—b) = (3-2) 
> 5ab — 3b? — 2a? = 1 
16.2% x?-px?+qx=0 (1) 
bag 
x(x? — px + q) = 0; Xx=0, xX?-px+qe= — .. 0, a, a are the roots of equation (1) 
Qa 
2a=p>a=p/2 ...(2) & o? =q ...(3) 
Since a is the root of the equation x? — ax + b = 0 also, 
. aF-aa+b=0 
ap : 
q ai i +b=0 [using (2) & (8)] 
= ap = 2(b +q) Bp sca. 
q+b 
17. Given expression is f(x, y) = xX°-—3x’y+Axy?+uye a. (i) 
since (x-—y) is a factor of (i) 
— 3x? + Ax8 4+ ux?=0 => AtH-2=0 © 1... (ii) 


(y — 2x) is also a factor of (i) 
2 — 3x? (2x) + AX (4x?) + u(8x°) = 0 
> 4.4+8u-5=0 00 2 (iii) 
3 


Solving (ii) & (iii) we get A= * and p =— ri 


164 4,16 11 | (> 


Us =4-3=1. Ans. 
11 11 4 
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Quadratic Equation/ A\ 


PART - Ill 
1. p=0 = 2x2-4x-0=0 two roots (A) Correct 
p=1 = 0x2-(0)x+0=0 identity more than two roots (B) Not answer 
p=2 = 0x?-(-2)x + (-2)=0>x=+1 one root (C) Correct 
p=4 = 6x?-0x-—12=0 two root (D) Correct 
2. (A) S=0?+P?=a?-2b; P=? B?=b? 
equation is x? — (a? — 2b) x + b?=0 
1 1 a 1 $1 #1 
(B) S=—+-— =-—,P=—.—= 
a ff 8) a Bp b 
G42 ¢4 Le 
b b 
> bx? + ax+1=0 
(C) 5. 2,8 _& 16 eee 
B a af es B a 
2 
pee es bx? — (a2 — 2b) x +b =0 
(D) S=a+fp-2=-a-2 P = (a—1) (6-1) 
=aB -(a+B)+1=b+a+1 
equation is x? + (a+ 2)x + (a+b+1)=0. 
a 8 
3. ax2+bx+ce=0 7 eee of Be Ba Bye noe | 
NB a a NB+5 
B Cc 
(a+ 5) + Conners”) — oe 2 (a + 8) — (B + 8)| = |(a — B)| 


ie 4C iE 4c b2-4ac B?2-4AC 
> re = > = 


= Hence proved 
A ae ar A? 
a 


4.3. 0 
> 40? + 2a-1=0 wi (1) 
Let B = 403 - 3a, 

with the help of equation (1) 


B=a [40?— 3] = o[1 - 2a —-3] =—2a0?-20 =-2 Cn 28) 24 [using (1)] 
B=-a-1/2 
a+fP=-—1/2 . whichis given. 
hence second root is 403 — 3a. 
5. x? + 3x41 =(x—a) (x—f).Putx=2 =11=(2-a)(2-f) option (B) 
a2 +3a4+1=0, B2+3B84+1=0 
a? =— (30+ 1), B? =— (3B + 1) 
2 2 2 2 
= a ee ee > a P =-2 option (C). 
3a+1 3a+1 3a+1 3a+ 
at J + B i oF BE | Batt) 3B +1) _ o (Ba +1)+B(BB +1) 
1+ t+a 1+2B+B?  14+2a+a7 -B ~o. Ba 


serene) _ a 18. 
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Quadratic Equation/ A\ 


6. 


TaN 


10. 


11. 


/\ 


Split 32 into sum of two primes 32 = 2+ 30=34+ 29=5+4+27=7+25=114+21=134+19. 
32=24+30=34+29=54+27=74+25=114+21=134+19. 


o@-a(at+1)-b=O a. (i) 
B2-a(B+1)-b=O oa. (il) 
by (i) & (ii) 
1 1 2 1 1 2 
wv of —aa Bp? ap oo ee oe ae 
(B) f(a) +a +b =-(a+b) + (a+b) =0 (hence B) 


f(b) +a+b=b2—-ab-a—bz0 
2 2 2 
(DY #2le24eebe" —a)2si{|-be" seep=0 
2) 4 rae 4 


Let (x) = x?+ bx?+cx+d 


b+c+d=0 ©... (i) 
4b+2c+d=-4 a... (ii) 
9b+3c+d=-18 ....... (iii) 


by (i), (ii) and (iii) b=-5,c=11,d=-6 > f(x) = x3 — 5x24. 11x -6 
Alter: f(x) = (x — 1)(x — 2)(x — 3) + x? = x3 — 5x? + 11x — 6 = x8 — (x — 1)(5x — 6) 


3 
= (4) = (9)(2)(1) + 16 = 22 (2) ~ (3) 

Now f(x) 2x?=>x = 1 or 
(0) (1) = (-6)(1) <0 one root in (0, 1) 

Case-l (i) X > 1 p(x) = x25 (x7 — 1) + x!"(x7— 1) + x3(x — 1) + 1 p(x) > 0 no root for x € (1, «) 
(ii) 0 <x <1 p(x) = x92 4 x'8 (1 — x7) + x4 (x — x7) + (1 — x3) p(x) > 0 not root for (0, 1) 


(ii ete Roja 
hence no real root for x > 0 
Case-ll : for x <0 let x =—a is root (a >0) p(a) = o32 + a7 + 18 + 11 4+ a44 0341 p(a) #0 
Hence no negative rootAll roots are imaginary 
p(x) + p(—x) = 2(x82 + x18 + x44 1) #0 V x © R Hence imaginary roots. 


4 


Qa a 
2 - 0 = = one 2” =n 
x" + PX + ay = p, aB =q and p?-4q>0>x cc ia (1) 
Now of+ft=r >a‘t+ Per, (aB)*=S=q* «. (a? + B2)?— 2(a8)? = 
=> [(a + B)? — 208]? — 20782 =r = (p?- 2q)?- 20? =r >(p?-2q)?=20Q?+r>O0 aL. (2) 
Now, for x*-4qx+2q?-r=0 = 


D = 16q? — 4(2q? — r) by equation (2) = 8q? + 4r = 4(2q? +r) >0 =D > 0 two real and distinct roots 
Product of roots = 2q? —r = 2q? — [(p? — 2q)? — 2q?] = 4q? — (p? — 2q)? = — p? (p?- 4q) <0 __—s from (1) 


So product of roots is — ve. hence roots are opposite in sign 
a 


3 2 =~ 15 
ax + bx Fer 
Let ax’ + bx? + cx +d = (x? +x + 1) (Ax + B) 
Roots of x? +x + 1=0 are imaginary, Let these are a, B So the third root 'y' will be real. 
—b —b a-b 
a+P+y=— 2-14+y=— Dy=— 
a a a 


Also yes . But oB = 1 
a 


—d 
y=— 
a 


Ans are (A) & (D). 


® Reg. & tr Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005 
Resonsnce 


Educating for better tomorrow : : — ADVLCD- 21 


Toll Free : 1800 258 5555 rc CIN : U80302RJ2007PLC024029 


Quadratic Equation/ A\ 


12.3 If—5+ if is aroot then other root is—5—iB andy=0 
=> roots are—5+ if, -5—ifB,-5 
Product of roots (25 + 82) (-5) =— 860; 25+ 82=172; B2=147;p =+7V3 
re roots are -5 + 71/3 ,-5-7i V3,-5 
and c=—5(-5+7ip)—5 (-5—7iv3) + (-5 + 7iv3) (-5-7iv3) 
c= 50 + (250 + 147) = 222. 


13. f(x) > 0 Vx eR orf(x)<0 Vx eR hence D <0 


its graph can be 


(i) or (ii) 
(A) f(1) > O graph (i) will be possible 
so f(x) >0 Vx eR 
(B) f(-1) < 0 graph (ii) will be possible so f(x) <0 Vx eR 


(C) {-3] >0so f(x)<0 VxeR 


so not possible 

(D) a>0O c>0O _ (graph (i)) 
a<0O c<0O _ (graph (ii)) 
in both cases ac > 0 


14. f(a) = f(B) = f(y) = 0 
hence f(x) has three real roots a, B, y possible graphs of f(x) are 


a € (X, Xp), B € (Xp Xg) and y © (Xz X,) or  € (XX), B © (Xp Xg) aNd y € (Xp Xy) 
hence A and D are correct 

B is wrong as B ¢ (Xz, X,) 

C is wrong as B ¢ (X,, Xz) 


15. only A and C are correct as in these graphs 
f(a) = f(B) = f(y) = F(x,) = f'(xg) = 0 
In option B f(a) < 0 and f(B) > 0 (can't be equal). 
In option D f(a) > 0 and f(f) < 0 (can't be equal). 


a f(2° 
16. f(x) = 3 + : + 2 es => f(x) = 0 has exactly one root in (2, 3). 
x-2°x-3 "x-4 and ~~ £(3") > 
f(3*) >a 
again 
and f(4-) > -o0 

> f(x) = 0 has exactly one root in (3, 4). 
17. “2 D of x? + 4x + 5 = O is less than zero 

> both the roots are imaginary 

a both the roots of quadratic are same 

ss ipamceoe 2a Pe! ok 

1 4 °«5 
> a=k, b = 4k, c = 5k. 
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18.73 


19. 


20. 


21.2 


/\ 


Qa 

+ abx+o=05 (1) a+Pp=—ab,aBp=c 
a 

x + acx+ b= OT ...(2) a+5=-ac,a5=b 


a2+aba+c=0 
o+aca+b=0 


2 28 
= ee a _ 1 2_ a (b a gee ee 
ab* —ac c-b a c—ab a(c —b) 
oe c—b oil 
a(c—b) a 


1 
common root, a = — 
a 


“(abe > a? (b +c) =—1 
a 
Product of the roots of equation (1) & (2) gives 


a 


B x |_ Se & 5x = =b=>6=ab. 
a 


‘. equation having roots B, dis (f, 5) 
x*-—a(b+c)x+a*bc =0 

> a (b + c) x?-—a?(b+0C)?x+a.(0 +c) abc = 0 
a (b + c) x? + (0 +c) x-—abc=0. 


S, :2x?+3x+1=0 

* D=9-4x1x1=1 

Which is perfect square of a rational number 

‘. roots will be rational. 

S,: Let f(x) = (x — a)(x —c) + 2(x —b) (x -d) 
f(a)>0 f(b) <0 f(c) <Of(d)>0 

‘. two real and distinct roots. 

S,: Pe SE GSO cccen (i) and av+bx+c=0  .«... (ii) 

for equation (i) , D <0 
Roots are imaginary and they occur in conjugate pair 
Roots of aay (i) and (ii) will be identical 


—_ =i, (AEN) => a=A, b=3A, c=5A>a+b0+4+C= 9A) .. least value is 9. 


‘aceee 


Y+ax+12=0 (1) 

X+bx+15=0 ..... (2) 

2+ (atb)x+36=0 9... (3) 

(1) + (2) -(3) givesx?-9=0 > X=+3 given that common root will be +ve 
so X = 3 put in equation (3) 9+3(a+b)+36=0 > a+b=-15 


by equation (1)9+3a+12=O0>a=-7 & b=-8 


4x3 + 3x + 2c = (4x + 2c)(x? + Ax + 1) 
{ 


compairing co-efficents = c=1and r= -+ or cz=-1 and N= 3 


=> a or - 
2 
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PART -IV: 


Tw) xX? + Qxy + 2y? + 4y +7 = (x+y)? + (yt+2)?+3204+04+3 .. Least value = 3. 


2 
2. Pls) = axe + Ox daa x5 + 


2 
yy) = 4y*= 12y +25 4-2) +16 => Q(y) = 16 

=> p(x).Q(y) = 28 but it is given P(x).Q(y) = 28 — p(x).Q(y) = 28 P(x).Q(y) = 28 
= PK)=2 & y= 16 


=> ene yuk iy sbeke tt x —26 ies) ae 4 Te ae Ans. 
4 2 2 4 2 2 2 


(3 & 4) 

Let the coordinates of A(a, 0), B(2a, 0), C(0, 2a). Now y = x? + bx + c passes through C(0, 2a) 
given equation of curve reduces to y = x? + bx + 2a. Now it also passes through A & B 

- 0 =a? + ba + 2a = OSGi) esos (i) 

& 0 = 40? + 2ab + 20 — O=2a+b+1 ..... (ii) 

On solving (i) & (ii) for a & b we geta=1,b=-3 

: given curve is y = x?-—3x +2 


3. roots of y = 0 are {2, 1} 
4. Ci} = & ( w=2, 0 aap = oa — fp) = 
equation whose roots are 3, 1 is x?- 4x +3=0 
(5 to 7) 
—27Ax?+9=0> x=t >0 => f(t) =t?-a~at+9=0 
5. given equation has four real & distinct roots 


D> 0=> 22 -36>0 p>? a. Se 
2a 2 


f(0)>0=> 9>0 
i € (6,00) 


6. Equation has no real roots. 
case-| D>0 => 2? - 3620 ae <0 
2a 
= X<0O f(0)>0 
> 9>0. 
X €(— 00, -— 6] 


case-ll D<0 
=> 2-36 <0 
= X € (- 6, 6) 
union of both cases gives U X € (— ©, 6) 
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7. Equation has only two real roots 
case-| f(0)<09<0 


which is false case-ll f (0) = 0 and — 0 
a 
No solution os Final answer is o 
x 
x 
0 


8.x Divide by x? = x 10x +26- + 4 =05x4 as -10(x+1)+26=0 
x 


Xx Xx 
4 
fone Pease =>2-2-10t+26=0 = ?-10t+24-0<, 
x Xx 
t=4 hon ae => x2- 4x +1=0 > x=2+/3 
x 
t=6 Peer: => x2-6x+1=0 = ao 2n/e. 
x 
9. By trail x =1is aroot divide by x — 1 x= 13 
4" —5 9 -9 5 —1 
x 1 -4 5 » FF 
eG ee ae | 0 
(x — 1) (x4 — 4x3 + 5x? — 4x + 1) =0 => X=1 or x4 — 4x3 + 5x2- 4x + 1 =0 
—4x+5- ale = t=xX+— = Cae 
xX x? Xx x? 
1 1 1 
~2-4t45=0 =. en <, = = TRE 
+j + 
x + 1 aed 5 Se 


14iJ3 34/5 
ooo 


roots 1, 
2 


10. Divide by x? => 3 — da a: =0;x0- $= 4[x-1]=0 
x Xx 


Put ‘a A 2 =O a= BE 4 Bye — -0-3 {x1} 
Xx X Xx 


3 + 3t = x3- is 
x 
Put in equation above t? + 3t—4t=0 
> 8-t=0 
> t=0,1,-1 


3 + 3t- 4t=0 
=> ®-t=0 
> t=0,1,-1 
(2 0a ik See x?-x-1=0 
X X X 
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EXERCISE # 3 
PART - | 
1. (i) x? — Bkx + 16( k+1)=0 D = 64 (k? — (k?-k + 1)) = 64 (k-—1) >0 
=> Kad ee (1) 
(ii) Did => BF a 3 k>1 wee (2) 
2a 2 
(iii) f(4) >0 
=> 16-32k+16(kK?-k+1)>0 = k?-3k +220 
=> (k-2)(kK-1)2>0 => kstork>2 oon. (3) 
(1) 7 (2) 7 (3). Hence k = 2 
2. Product = 1 
Sum = 2 tBe _ (a +B)? -208 
ap ap 
Since o3 + B?=q = — p (a? + B?— a) = 
((a + py? -808 )=- 4 => p+ t=s0p 
p p 
21 poe 
—— p q 3p 
3 P p® —2q 
Hence sum = = = 
(p" +q) po +q 
oa 
sothe equation = | P=28) x =0 => — (p*+ q) x?— (p%— 2q)x + (p? +. q) = 0 
p +q 
3. -—6x-—2=0 havingrootsaandp => -6a-2=0 
> a'°— 6a9 — 208 = 0 = — 2a°= 6a° woos (()) 
similarly B1° — 2B8 = 6B? .. (il) 
by (i) and (ii) 
19 — 2ag 
(a'°— B19) — 2(a8— B8) = 6 (a®— 89) => aaaee= od, = ag ee 3 
9 
Aliter 
a? — Bl! = 2{at 6) aE BY table 6°) _ oot P)—P(c+f) _a4B 6 , 
2( ae 2(a° —B°) 2(a° —B°) 22 
x? +bx-1=0 
2 = 2 = 
4. x" +x+b=0 EeiDiaralee (b+1) (b241)(1—b) =(b+1)2 
x2 XSi. 1 —(b +1) 1-b 
b°+1 1=b 1=b 
=> b?-b? + 1-b = b?+ 2b4+1 => b?+3b=0>b=0;b?=-3 >b=04,8 i, 
5. p(x) will be of the form ax? + c. Since it has purely imaginary roots only. 


Since p(x) is zero at imaginary values while ax? + c takes real value only at real 'x', no root is real. 


Also p(p(x)) = 0 


=> 


p(x) is purely imaginary => 


ax? + C = purely imaginary 


Hence x can not be purely imaginary since x? will be negative in that case and ax? + c will be real. 


Thus .(D) is correct. 
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6. 


Alt: 


/\ 


a 
(x, +x)? -4xx, <1 5 -4<155- 450 stele 
oO a a 
+ = - + 
A, Mgt, 
v5 v5 as [- E3 *) “aa(l) 
3 V5 V5’ 
D>0 1-40?>0 ae(-1+ % 
22 


1 $1 1 $1 
wwe «(RG 
2sec0+V4sec* 6-4 


2 


—2tand+V/4tan?6+4 


now x? + 2x tand-1=0>xXx= 5 =x =-—1tand+sec0 > a, = (secé — tané) 


— 2xsec0+1=0>x= => xX = sec + tand , secd — tand => a, = sec — tand 


=> B, = — (secO + tan®) 
a, + B, =— 2 tand 


2sec0+V4sec’? 0-4 


(i) x? -2x sec0+1=0 x= 5 = sec + tand 

a, = secd — tand B, = secé + tano 

(i) x2 + 2) rrr sade 

X =-tanO +secO a, =—tand + sind B, =—tanO—secO a, + B, =—2tand 


As ao and B are roots of equation x? — x -1 = 0, we get : o?-a-1=0=> o?=a+1 
B. -B-1=0 > f=f+1 
“a1 + a1o= pal! + gB!! + pal? + gB!°= pa! (a+1) + gp! (B +1) = pal? x a? + gB!x B?= pal? + gp” = are 


Ans2 = Anst + An 4= a3 + A2= 3ai + 2a0 = 3pa + 3qfh + 2(p + q) 


As a= ee gat we get a4 = oof 18 | od 38 + 2p + 2q = 28 


; 2 


= [Ps Seep + 29- 28) = het. (i) 


2 
q 2? (ii) 
2/2 


=> p=q (from (ii)) > 7p = 28 (from (i) and (ii)) 
> p=4> q=4 > p+2q=12 
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10. (A) bp amet + anne SB oP BTL a Mat + 1) BB? +1) 
" 7 a- a- a-Bp 
(4) (24 | 
_ at "(a4+2)-p™(P+2) | 2 2 


a — a — 


ee | |e | 2 JB a" +B") 


: a-p a as 
a = -B 
= b, _ oO : B 7 _ 10 10 = Q B 
. Dao” Dla) XL] “ja 4 B  10-a 10-8 
10 10 
—  10(a+B)-208  _ 10+2 12 
~ 100-10(a+fB)+aB 89 89 
a 8B 
wae Cla ie ie) af oe 
20 aaa Sec?) ae jae ia a 10-p 4 
10 0 


a Ce EU Option (C) is correct. 
a—-B 100-10(a+8)+ofB 89 


Yo! — =p! (1-«a) (1-f) 


(D) ai+a2t..... €an = Lai = = 
a- a-fp 
(a +1)(1- a" )= (B+1)(1- pn ) ae grt wp lee Ab BOrs git aes 
= = = =— n+ 
(1—a)(1—B)(a — B) (1—a)(1—B)(a —B) B-o 
PART - Il 
1. Let the correct equation be ax? + bx +c = 0 ax*+bx+c=0 
now sachin’s equation => ax? +bx+c’=0 me 
3 
3 
Rahul’s equation > ax?+b’x+c=0 x 
2 
7 4 (i) et ll a Ott (ii) 
a a 
from (i) and (ii) 
correct equation is x?— 7x+6=0 roots are6 and 1. x?-7x+6=0 
2. P(x) =0> f(x) = g(x) => ax? + bx + C= a,x? +b.x+C, > (a—a,) x? + (O-—b,) x + (c—c,) =0. 
It has only one solution x = — 1 
> b-—b,=a-—a,+c-C, w (1) 
vertex(-1,0) = Ao --4 
2(a—a,) 
> b—b, =2(a-a,) we (2) 
> f(-2) — g(-2) = 2 > 4a-2b+c-4a,+2b,-c,=2 
> 4(a—a,) -—2(b—b,) + (c—c,) =2 w (3) 
1 
by (1), (2) and (3) (a-a,) = (6-6) => (b-b,) =2 
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NowP(2) = {(2)-g(2) =4(a—a,) +2(b-b)+(c-c,) =8+8+2=18 


3. Let es™ =t > ?—4t-1=0 

= _ 4+/164+4 

2 

> teemi2+ 6 

> esnx = 2-5 , esnx= 2 4 5 

=> esnx— 2- 5 <0, 

> sinx = /n(2 + V5) >1 so rejectedso rejected hence no solution 
4. x? +2x+3=0 ...(i) 

ax?+bx+c=0 ... (ii) 


Since equation (i) has imaginary roots. 
So equation (ii) will also have both roots same as (i). 


Thus es a=A,b=2A,c=3i. Hence1:2:3 

1 2 8 

5. a? = Sfx}? 2x} x— [x] = Od] 

Let {x} =t e t € (0, 1) As x is not an integer 

a? = 3t? — 2t ny =at{t-2) = at = at t-2 

3 3 
2 aa 
Clearly by graph s <a <i 
€ (-1, 1) — {0} (As x # integer) Ans. (3) 


Note : It should have been given that the solution exists else answer will be a < R — {0} 


Qa 
6. px +x += 0€ ; 4; a 
B ap r 
q=-4r 
-8r=pd+r 
a ame (ii) 


|a—B| =y(a +B) —4ap = as by (i) and (ii) 


p 
_ yo -4pr | Vi6r? +. 36r2 _ 2/13 
”— UPd OO 


7am x?-6x-2=0a,=a"-f" 
10-285 _ a 9 - pl? -2(n®—p®) a8 (a? —2)—p®(p*-2) 6u°-6p° a+B 6 


= = =—=83 Ans. (3) 
2ag 2(a° —B°) 2(a° - B°) a°-p’) 2 2 
8. For rational roots D must be perfect squareD = 121-240 = k? for 121 — 24a to be perfect square 
a must be equal to 3, 4, 5 (observation) so number of possible values of « is 3. 
9.~% Let roots area & B now Meat ee 3a8 (= a a =3.555 


— 8m -2=0 nea so sest vals oun Ss seta 
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HIGH LEVEL PROBLEMS (HLP) 


3 (X-2)(X—3)......(X - Ay) n (X — 04)(X — O1g)......(X — Oy) ee 
(a4 — Og)(4 — Og)... (A-Oy) — (Ag — O4) (Ag — O1g)...++(12 — Ay) 


— 7 (Oy — O4)(Oy — Og).-.++(Oq — py) 

> 01, 2 ....dn are roots of above relation whose degree appeared as (n-1) 

> above relation is indentify 

a’x?+(b?+a2-c?)xX+b?=O0 aaa (1) 
a+b>c>at+b-c>0 aa. (2) 

and la-bl<c=> a-b-c<0O....., (3) 

and a-b+c>0 (4) 


Discriminant of equation (1) i.e. D = (b? + a? — c?)? — 4a2b? = (b? + a? — c? — 2ab) (b* + a? — c? + 2ab) 
= {(a — b)? — c4} {(a + b)? — c*} 
=(a-—b+c) (a—b-c) (a+b+c) (a+b-—c) < 0 (using (2), (3), (4)) 


D<0O 
roots are not real. 
1 4 4 1 1 
- + — < 
x-1 x-2 x-3 x-4 30 
-3 4 1 
> 


2 7 2 < 
x*—5x+4 x°—5x+6 30 
Let x?— 5x =y 


4 3 1 
=> - < 
y+6 y+4 30 
2 
ast y~ —20y + 84 
(y +6)(y +4) 


> y € (-™, —6) u (-4, 6) U (14, «0 ) 
Now _ (i) if y € (<0, -6) 


= — 5x <-6. 
> e (2, 3) 
(ii) if y e (-4, 6) = —4 <x?-5x <6 
> x e (-1, 1) U (4, 6) 
(iii) if y © (14, oo) — —5x>14 
=> X € (— 0, —2) U (7, ») 
finalansweris x © (—0, -—2) U(-1, 1) U (2,3) U (4,6) U (7, ») 


Let the three numbers in G.P. be a, ar, ar? 
a+b+c=xb 


cant eee em b=ar,c=ar 
b b 
> P+(1—-xyr41=0 ae (1) 
ris real ra for(1) D=0 
> (1-—x)?-420 
> x? — 2x-3 20 
> X<-lorx23 
Note: If we put x = — 1 and x = 3 in (1) we get r =— 1 andr = 1 respectively which is not possible 


because in both cases the three numbers will not be distinct therefore x <-—1 or x>3 
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5. 


/\ 


V+ Vi, = (a7 + B") + (a3 + Br) = a 3(a8 + 1) + B™3(BF + 1) 
we+a—-1=0 
ot+a—-1)a°+1 a-1 
3 2 
at+a-a 
+ 


-o+at+1 
-o-a+1 
+ + 
20 
a?+1=(a?+a-—1)(a-—1) + 2a0= 20 
also B° + 1 = 28 > V+ V4 = a™(2a) + B™3(2B) = 2[a"* + Br] = 2V_, 


V,=2V,,-V,,>  V,=2V,-V,=212V,-V,] - (2V,-V,) =4V, - 2V,-2V,+V, 
= 4[2V, - V,] -4V, + V, = 9V, —4V, — 4V, = 9-1} — 4[2] - 4[3] = -9 - 8 - 12 = -29 


f(x) = x? -(m-—3)x+m>0 Vx « [1, 2]. Here D = (m —3)?- 4m = m?— 10m + 9 = (m— 1) (m—- 9) 
All possible graphs.are 


Case 1: x 


D<05 m e (1, 9) 


Case 2: x 


(i) f(1) > 0 => 4>0 alwaystrue 
(ii) ies <1> m<5 


(ii) D>0 > me (x, 1] [9, «) 
(i) 0 (ii) A ii), ~~ we get m € (-~, 1] 


y 


Case 3: 4 9 x 


(iii) D>0 = m« (—o, 1] U [9, ~) 
(i) > (ii) A (iii), we get m e [9, 10) 
Now final Answer is (Case 1) U (Case 2) U (Case 3) we get m « (— ~, 10) 


Resonsence”® 


Educating for better tomorrow : : — ADVLCD- 31 


Toll Free : 1800 258 5555 ic CIN : U80302RJ2007PLC024029 


Quadratic Equation/ A\ 


7. Let f(x) = ax? + (a-—2)x-2 f(0)=-2 and f(-1)=0 
Since the quadratic expression is negative for exactly two integral values 
> f(1) <0 and f(2) >0 
> a+a-2-2<0 and 4a+2a—-4-22>0 
> a<2 and a>1 

ae [1, 2) 


8. (i) whenx<a => xX?+2a(x—a)—-3a?=0 = (x + a)? = 6a? 
x=-at J6a =-a (1+ J/6), -a. Since a< 0, then x =—a(1- 6) 
when x >a_then x? — 2a(x — a) -3a2=O>x=a+ J2a=a((1+J/2), a(1- 2) 
sincea<0, x2a 


X= al ledP) Hence x= a(V6 -1), a(1—- V2) 


hy 1 1 15 1 1 

(iii) [x+3] +[x+2] =) => [x+2] («2 ss}eo > [x42] pe +3]-0 
x x x x x x 

=> No real value of x. Ae Number of real roots = 0 


9. a,f are the roots of x*-34x+1=0 > a+P=34 and of =1 


fase 
jot = Ja+ JB -—2 (ap) . op = 1 


i a 
of 


(a+ By 


ll ll 
fo) 
dh = 
no) + 
+ 
i 
si | 
gS] 


a+ 6 = 34 and of =1 


2 
(Va+ \B) = 36 a8 we consider the principal value 
1 aN 
va +,/B = 6 put in (1), we get. = fot =4 
i 4 
a4 —B4 = te Ans. 


2 2 2 
10. The equation can be rewritten as ee (a a? AH8 (a 4)=0 


x° +X+1 Xo +xt+1 

2 2 
Let ate store ge since x2+x+1= [x+3] re 
X°+X+1 x" +xX+1 2 4 


Therefore (x?+x+1) > < > te (+z | Now given equation reduces to t? - (a - 3)t + (a- 4) =0 


(a—3)° -4(a-4) 
2 


a-3 
Atleast one root of the equation must lie in (xz | Now,t = ( > t=a-4,1 


® Reg. & tr Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005 
IN Resonsnce 7 


Educating for better tomorrow : : — ADVLCD- 32 


Toll Free : 1800 258 5555 rc CIN : U80302RJ2007PLC024029 


Quadratic Equation/ A\ 


11. 


12. 


13. 


14. 


/\ 


For one root to lie in [1 |we must have 1 ca-4<7 >5<a< < 


Let roots be a, B > oa B = —-14(q? + 1). Clearly, q? + 1 is not multiple of 7 
“ a, B are integers clearly one of a or B is multiple of 7 
a+ =—7; which is possible if «, B are both multiple of 7. Hence a, B are not integers. 


Let x2 =t>0, for only real solution. Again let f(t) = t? - (a? - 5a + 6) t-— (a? - 3a + 2) 
f(0)>0> a’-3a+2<0 ae[1,2]-b/2a>O0>a?-5a+6>0 = (a — 2) (a— 3) 
>0 => ae (-~,2 | U [3,0) 


So possible 'a' from above two conditions are a = 1, 2. Now condition for D = ((a — 2) (a—3))? + 4(a— 1) 
(a — 2) > O is also satisfied by these two possible values of a. So required value of ‘a’ are 1, 2 


a, B are the roots of a,x?+b,x+c,=0 => at+Bp= mil and ap = a 
ay ay 
c,—b, +a, b, +c; 
1+at+Pp+ap ee = (1+ a) (1+) a nee ............ (1) 
ay ay 
Similarly (1+B) (1+y) = — gem. (2) 
ag 
(147) (14a) = Serta XS _ (3) 
3 


(a,—b;+¢,) (a:—bp +z) (ag —b3 +C3) 


Multiplying (1), (2) & (3), we get (1 +a) (1 +B) (1 +7) = 
eee, + C, 
> (14a) (148) (1+y) = yee | 


3 
= 1+ (a+B+y) + (B+ By+ay) + apy = [2 eae 


i=1 


F Np 
=> (a+B+y7) + (P+ By + ay) + apy = 122] -4 
i=1 i 
On putting the value of p, q and r in given equation we have 
2x3 - (a, (a pel) ean (bebe Ae srcnecete + a,a,)X - (a,a,a,+ a,a,a,) = 0 
{x° —(a, +g +a5)x* +(ajag + aga5 +a5a,)x — a,a9a5} + 
{x° (ap t a4 t ag )x* t (aay t a4ag t gaz )X — aa 4a6 | =0 
=> (x-a,)(x—ag)(x—-as) + (x—ag)(x-ay4)(x-ag) = 0 
Let f(x) = (x—a,)(x-ag)(x-a5) + (x-a)(x—a,)(x—-ag) 
Now f(a,) = (a, As )(ay ay )(ay ag ) >0 ; f(a,) = (ap — ay )(ap — ag )(ap as ) <0 
f(a,) = (ag — Ap )(ag — ay) (Ag — Ag) <0 : f(a,) =(a4 —a;)(a4 — ag )(ay —as ) >0 
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15. 


16. 


/\ 


f(a.) = (a5 ap )(asg —a4)(ags—ag) > 0 ; f(a,) = (ag —a,)(ag —ag )(Ag — 5) < 0 


From above results it is clear that there are three real roots lying in the intervals (a,, a,), (a,,a,) and 
(a,, ag) 


2 2_ 
Let A,, A, are the roots of ax? + bx +c = 0, then (A,— A,)? = (A, + A,)? — 4A,A, = al ae {eee 
a 


a a? 
2 2 
Using same result for x? + 2bx +c =0 => {(B+cos a.) -(B+sin a)| = 4b? - 
2 
> (cos* a —sin? a.) =4b?-4c=> cos? 2a = 4(b7-C)  ecceeessseseeseeee (i) 
2 2_ 
Similarly for X?+2BX+C=0 => {(v +cos* a.) —(y+sin* a)| = a =AB2=46 
2 
> {(cos? a —sin? 01)(cos® a +sin? a)| = 4(B? - C) 
=> oSst20= (20 Le (ii) 
from (i) & (ii) 
B?-C = b?-—c; B?-b? = C-c¢ Hence Proved. 
(x? + x)? + a(x? + x)+4=0. Letx?+x =tthenx?+x-t=0 VxeR 
D>0 => 14+4t20 = te [od »| naoct( 1) 
Now f(t)=t?+at+4=0 
(i) all four real and distinct roots 
(A) D>0 
(B) f(- 1/4) > 0 
b 1 
Cc eee, Psy cave 
G 2a 4 
(A) D>0 = a?-16>0 => lal > 4 
i) fee er > a<65/4 
16 4 
(C)  . se Bc fae => ac (-~, 4) 
2a 2 4 2 
7 \ A t 
(ii) Two real roots which are distinct 
Ne 
f(— 1/4) <0 —s a > 65/4 => a € (65/4, oo) 
(iti) all four roots are imaginary 
Case-(i) (A)D=0=> |al>4 
(B) f(-1/4)>O >a <2 
b 1 1 
ee ag 


Resonence® Reg. & tr Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005 
Educating for better tomorrow : : — ADVLCD- 34 


Toll Free : 1800 258 5555 rc CIN : U80302RJ2007PLC024029 


Quadratic Equation 


17. 


18. 


19. 


20. 


/\ 


a e. 
>ae |4, — 
4 t 


1/4 


case- (i) case- (ii) 
Case-(ii) D<0 >ae (-4, 4) ...(i) 
taking union of both conditions mentioned by graph of case-(i) and case-(ii) a € & : =) 
(iv) four real roots in which two are equal 
(A) D>0 (B) f(-1/4) =0 (C) - - >A ; 
(A) lal > 4 (B) a = 65/4 (C)a< : 
No common solution i aed 
-1/ t 


(x? + bx + C).P(x) = 3x* + 18 x? + 75 = (x? + bx + C).Q(x) = 3x4 + 4 x? + 28x +5 
equation (i) — (ii) (x? + bx + c)P(x) — Q(x) = 14x? - 28 x+ 70 = 14(x? — 2x + 5) 
xX? + bx + C = X?-— 2x + 5. hence f(x) = x?— 2x + 5. 


Because discrminent of x? + (2—a) x + 3 = 0 is negative so 
+ (2—a) x + 3 = 0 has both imaginary roots 
> both the equation have two common roots 
Now, roots of equation x? + (2—a) x + 3 = 0 are roots of (ax* + bx3+x24+(3—a) x+3)—(x? + (2—-a) x + 3) = 0 


> roots of equation x? + (2-a)x + 3 = 0 are roots of ax* + bx? + x =0 
> roots of equation x? + (2—-a)x + 3 = 0 are roots of ax? + bx? + 1 =0 
> roots of equation x? + (2—a)x + 3 = 0 are roots of (ax? + bx? +1) — (ax(x?+(2-a) x + 3)) =0 
> roots of equation x? + (2—a) x + 3 = 0 and (b —2a + a?) x?- 3ax + 1 =0 are same 
Heeeaeede _2-a_3 1 11 
> ——— = —— = — >a=—-— and b = -—— 
1 ff 4 48 
> la + 12b| = 
op = 7S? Aa (1) CeO aire (2) 


From (1), a8 =0 or of =1 
Case 1 : If of =0 then we have following possibilities 
(i) If a=0 then from (2),8 =Oorp=1 
(ii) If B =O then from (2),a=Oora=1 
from (i) and (ii) we can say that roots area =0,8 =0 or a=0,B8 =1 
Required quadratic equations are x? = 0 or x?-x =0 


Case 2: ‘fap = 1 then from (2) we get a + 6B = 0? + B= (a +B)? - 208 ~ op = 1 
a+ PB =-—1, 2 So the required quadratic equations are x?+x+1=0 

and ¥-2x+1=0 => four equations are possible. 

Let y =Q()> Jy+2 =x = P(Jy+2] =0 
5 
(y+2)2 =-y-3. > y> + 10y* + 40y3 + 79y? + 74y + 23 = 0. 
5 

: constant term 
(i) = [[av) = 239 

i=1 


efficient of y° 
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21. 


22. 


23. 


24. 


/\ 


3 
(ii J Q(ox;) Q(ce;) = coefficent nl - 40 
1<1<j<5 coefficent of y 


2 
5 5 
(iv) Q?(a;) = [Zar -25°° Q(a,)Q(a) = (-10)? - 2(40) = 100 - 80 = 20 
i=1 


i=1 1si<js5 
(abc?) x? + x (8a’c + b?c) — (6a? + ab — 2b?) = 0 for roots to be rational D should be perfect square 
D = (8a’c + bc)? + 4[abc?] (6a? + ab — 2b?) = c? [9a* + b* + 10a2b? + 24a%b — 8ab?] 
= C? (3a? — b? + 4ab)* = [c(8a? — b? + 4ab)]? 
A = (a? + b? + c?)? — 4(a2b? + b?c? + c?a?) = at + b*4 + c4 — 2a2b* — 2bc? — 2c?a? 
=at+b*+ ct— 2a*b? — 2b*c? + 2c’a? — 4c2a? = (a? + Cc? — b?)? — 4c?a? 
= (a? + c? — b? — 2ac) (a? + c? — b? — 2ac) = [(a — cc)? — b’][(a + c)? — b?] 
a+c>band|la-—c|<b (a,b,c are sides of aA) 
(a—c)? <b? and (a+c)*>b* = A=-ve roots are imaginary. 


ax? + bx + c = 0 has roots x, 
and — ax’ + bx + c = 0 has root x, 
and O0<x,<x, 
Let f(x) = ax? + 2bx + 2c = 0 
f(x,) f(x,) < 0 
L.H.S. = (ax,? + 2bx, + 2c) (ax,* + 2bx, + 2c) 
[ax,? + 2(—ax,?)] [ax,? + 2(ax,?)] 
(—ax,?) (8ax,’) = — 3a’x,? x,? < 0 
f(x,) f(x,) < 0 Hence proved. 


Clearly the graph of y = x*-— 4x—1 is 
y 


Fs no of positive real roots = 1 
Aliter 


2 
y =x+-—4x—-1; OY = ya a8 = 12x? when Boag, then x = 1 
dx dx? dx 
d?y , a . - 
ae = 12 >0.so0 x =1 is a minima point so by graph, number of positive real roots = 1 
x=1 
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25. Since the given equation has distinct roots 
D>0 > 16+4(1-k?)>0 => k?<5, also. k#-1 
If k = —1we will get only one solution, but we want two solutions 
k?<5,k ¥-1 


btA 


26. Since a, B =— and A?=b?-—4ac either 2a0+A=-—band2apB-A=-—b 


or 2aa +A=—b+ 2A and 2ap -A=—b-2A 
Sum of roots of required equation = — 2b 
And product of roots = b? or b?-— 4A? =— 3b? + 16ac 
re Required equation is either x? + 2bx + b? = 0 or x? + 2bx — 3b? + 16ac = 0 
27. Given equation can be Expressed as 


n° (X — 1m) (X-—m—@) + €7(X—@) (X—m—€) + (mx + €°) (X-—€) (X-— 71) = 0 
Let f(x) = 1°(x — 2) (X -m—) + e*(x —@) (X-—m—@) + (m7 + €°) (X—@) (X—-7) 
> f(e) = m° (e-— 72) (-2) > 0 
and f(z) = e"(m = e) (—e) < 0; hence given equation has a real root in (e, 7) 
again f(x+e)=(n"+e°) z.e> 0 

m+ €> 1, It concluds it has a real root in (x, z + e) 
also ‘J m-@<e 


Hence f(x) has two real roots in (x —e, + e) 


28. Call roots as — 2a, a + iB, a — ip 
SumofrootsO=-@ ————saeeeeeeee (1) 
Sum of products taken two at a time 
—2a(a+iB)—-2a(a—-iB)+02+B2=b wae (2) 
Product of roots 
2e0-o0=—c16 0 JS .....%0 (3) 


> a(a? + RB?) =—2 x 79 
Case-l : a =-1, a2 + B? = 158 

=> B* = 157 not multiple of 3 
Rejected 


Case-Il : a =-2, 02+ 82=79 = B2=75=3 x 25 => een 
Roots are 4,-2+ 5/3 = Pale 42 Seen 2 3 i). 
_ ene, 2a een es eee 
29 . 


B-2 B-1 BB+1 B+2 
(a1) (a2) (as) (aa) 
f(x) —5 = a(x — a1) (X — a2) (x — as) (x — a4) 
Let at x = B, f(B) = 9 then 
f(B) — 5 = a(B — a1) (B — ae) (B — as) (B - a4) =9-S=4 


> B-a1=2,8B -o3=—-1,B -o2=1,B -o4=-2 anda=1 
> =B-2,04=8 +2, 02=B-1,03=B+1 

> f(x) = (x —B + 2) (x-B- 2) (k-B-1) (x-B4+1)4+5 
> f(x) = ((x — B)? — 4)((x - B)?- 1) +5 

> f(x) = (x — B)* — 5(x - B)2 +9 

> f(x + B) = x*- 5x2 +9 
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> {(B)=9 and f’(x + B) = 4x3 10x 
>  f*(B)=0 


30. (xy- 7)? =x?+y2?=> = (xy-—6)2 +13 =(xt+y)? > (x+y—xy +6) (x+y +xy—-6) =13 
Case-l x+y+xy-—6 = 13; X+y—-xy+6=1 
On solving (x, y) = (4, 3), (3, 4) 
Case-ll x +y+xy-6=1; X+y—-xy+6=13 
On solving (x,) # (0, 7), (7, 0) 
In all other cases negative solutions are obtained 
hence solution set is (3, 4) (4, 3), (7, 0), (0, 7) 
Sum of all possible values of x is3+4+7+0=14. Ans. 
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